A novel actinobacterium, designated KLBMP 5180 T , was isolated from the surface-sterilized root of a coastal halophyte, Limonium sinense, collected from the city of Lianyungang, Jiangsu Province, eastern China. The isolate was Gram-stainpositive, aerobic and non-motile. The components of the cell-wall peptidoglycan were lysine, glutamic acid and alanine. The predominant menaquinone was MK-9. The polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, one unknown phospholipid, one unidentified glycolipid and two unidentified lipids. anteiso-C 15 : 0 and iso-C 16 : 0 were the major cellular fatty acids. 
The genus Glutamicibacter, grouped in the family Micrococcaceae, belonging to the class of Actinobacteria was proposed by Busse [1] . Members of this genus are characterized chemotaxonomically by the presence of meso-diaminopimelic acid in the cell wall, with the A4a type peptidoglycan. The quinone system contains exclusively unsaturated menaquinones (MK-8 and/or MK-9). The polar lipid profile is composed of the major compounds diphosphatidylglycerol, phosphatidylglycerol and dimanno-syldiacylglycerol. The major fatty acid is ante-iso-C 15 : 0. And the G+C content of the genomic DNA is in the range 55-67 mol% [1] . At the time of writing, the genus Glutamicibacter comprises nine species with validly published names (http://www.bacterio. net/glutamicibacter.html). Endophytic actinobacteria have been isolated from different crops and plants, and have attracted significant interest for their capacity to produce a vast array of biological secondary metabolites and their beneficial effects on host plants [2] [3] [4] . During our long-term study of endophytic actinobacterial diversity and ecological function from coastal halophyte habitats, we discovered a Glutamicibacter strain, KLBMP 5180 T , from the root of the halophyte Limonium sinense [5] , and found that this strain could promote host seed germination significantly under salt stress [6] . In this study, the taxonomic position of strain KLBMP 5180
T was studied using a polyphasic taxonomic approach, and we demonstrate that strain KLBMP 5180 T represents a novel species of the genus Glutamicibacter.
Strain KLBMP 5180
T was isolated from the roots of healthy L. sinense plants collected from Jiangsu Province, China. The plant roots were surface sterilized according to the fivestep protocol described by Qin et al. [7] , and were aseptically crumbled into smaller fragments using a commercial blender and spread onto humic acid agar [per litre tap water: nitro humic acid 0.5 g, CaCl 2 0.33 g, MOPS 1 g, FeSO 4 1 mg, MnCl 2 1 mg, ZnSO 4 1 mg, NiSO 4 1 mg, Gellan gum 7 g (pH 7.2-7.4)] supplemented with 3 % (w/v) NaCl, nystatin and nalidixic acid as antifungal and antibacterial agents, respectively, and incubated at 28 C for 2-4 weeks.
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Strain KLBMP 5180 T was picked, purified, and then maintained on ISP 2 (International Streptomyces Project) agar [8] at 4 C and as glycerol suspensions (20 %, v/v) at -80 C.
The phenotypic features of the isolate were determined on yeast extract-malt extract (ISP 2) agar medium. Gram staining was performed as described by Smibert and Krieg [9] . Cell morphology was observed using a light microscope (SA3300-PL) and a scanning electron microscope (Hitachi; S-3400N) with cells grown for 6, 12, 24, 72 and 120 h. Morphological characteristics were determined after incubation for 14 days at 28 C on various media described by Shirling and Gottlieb [8] including ISP 2, oatmeal (ISP 3), inorganic salt-starch (ISP 4), glycerol-asparagine (ISP 5) agars, potato-dextrose agar (PDA), Czapek's agar and nutrient agar (NA) [10] . ISCC-NBS colour charts were used to determine the designations of colony colours [11] . Cell motility was established by the development of turbidity in a testtube containing semi-solid medium [12] . Growth at different temperatures (4, 10, 15, 20, 25, 28, 32, 37, 40, 45, 50 C) and different NaCl concentrations (0-15 %, w/v, at intervals of 1 %) was tested on ISP 2 agar at 28 C for 14 days. The pH range for growth was determined in ISP 2 broth that was adjusted to various pH values (pH 5.0-12.0 at intervals of 0.5 pH unit) using 1 M NaOH and 1 M HCl solutions. Oxidase and catalase activities were determined using oxidase reagent (bioM erieux) and bubble production in 3 % (v/v) H 2 O 2 , respectively. Carbon-source utilization was tested by using ISP 9 medium [8] supplemented with 1 % (final concentration) carbon sources. The utilization of amino acids as sole nitrogen sources was tested as described by Williams et al. [13] . Other physiological and biochemical characteristics were determined with the API 20NE and API 50CH strips (bioM erieux) according to the manufacturer's instructions and well-established procedures [14] .
T was found to be a Gram-stainpositive, aerobic, catalase-positive, non-motile actinobacterium exhibiting a rod-coccus cell cycle (Fig. 1 ). Colonies were pale yellow on ISP 2 agar. Growth occurred in the presence of 0-13 % (w/v) NaCl (optimum 3 %). The temperature range for growth was 4-37 C with optimal growth at 25-28 C. The pH range for growth was 4-10 with optimal growth at pH 7.0-7.5. Strain KLBMP 5180
T was positive for hydrolysis of Tween 20, Tween 40, Tween 80 and starch, and utilization of urea, but negative for hydrolysis of cellulose and H 2 S production. Other physiological characteristics are given in the species description and Table 1 . Strain KLBMP 5180
T could be distinguished from the nearest reference strains by utilization of various carbon and nitrogen sources and acid production from various carbohydrates.
Freeze-dried cells used for chemotaxonomic analyses were obtained from cultures grown in ISP 2 broth on a rotary shaker at 150 rpm for 5 days at 28 C. Analyses of whole-cell hydrolysates were performed according to the procedures described by Hasegawa et al. [15] . Cell-wall peptidoglycan amino acids were purified and hydrolysed as described by Bousfield et al. [16] , and analysed according to the cellulose TLC plate method described by Lechevalier and Lechevalier [17] . Polar lipids were extracted and examined by two-dimensional TLC on silica gel plates using the methods described by Minnikin et al. [18] . Fatty acids were analysed using the standard MIDI (Microbial Identification, Sherlock version 6.0) procedure [19] and an Agilent GC 6850 gas chromatograph. The resulting profiles were identified using the database library TSBA6 version 6.0. Menaquinones were extracted as described by Collins et al. [20] and were analysed by HPLC [21] . Strain KLBMP 5180
T showed typical chemotaxonomic characteristics of the genus Glutamicibacter. The cell wall of strain KLBMP 5180
T contained lysine, glutamic acid and alanine and the cell-wall sugars were galactose, glucose, mannose and ribose. The cellular fatty acids of strain KLBMP 5180 T were anteiso-C 15 : 0 (57.0 %), iso-C 16 : 0 (18.7 %), anteiso-C 17 : 0 (8.1 %), iso-C 15 : 0 (7.7 %), iso-C 14 : 0 (4.6 %), C 16 : 0 (2.3 %), iso-C 17 : 0 (0.9 %) and C 14 : 0 (0.6 %). The fatty acid composition of strain KLBMP 5180 T differed clearly from those of its closest phylogenetic neighbours ( Table 2 ). The major menaquinone of strain KLBMP 5180 T was MK-9 (70 %), with MK-8 (18.5 %), MK-8(H 2 ) (4.7 %) and MK-8 (H 4 ) (6.8 %) present in minor amounts. The polar lipids comprised diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, one unknown phospholipid, one unidentified glycolipid and two unidentified lipids (Fig. S1 , available in the online Supplementary Material).
Genomic DNA was extracted as described by Li et al. [22] and PCR amplification of the 16S rRNA gene was carried out according to the procedures described by Qin et al. [23] . The PCR product was cloned into the pGEM-T vector, and sequencing of the 16S rRNA gene was done by Sangon Biotech. A nearly complete 16S rRNA gene sequence (1517 bp) was determined for strain KLBMP 5180
T . Identification of phylogenetic neighbours and calculation of pairwise levels of 16S rRNA gene sequence similarity were achieved by using the EzTaxon-e database (http://www.ezbiocloud.net/; [24] ). Phylogenetic trees were reconstructed using the software MEGA version 5.0 [25] . A neighbour-joining [26] tree was reconstructed using the Kimura two-parameter model, a maximum-parsimony [27] tree was reconstructed using Close-Neighbor-Interchange (CNI) on random trees, and a maximum-likelihood [28] tree was reconstructed using the Tamura-Nei model, where the Nearest-Neighbor Interchange (NNI) method was used. All trees were reconstructed with complete deletion of gaps. The topology of the tree was evaluated by bootstrap analysis based on 1000 replicates [29] . The G+C content of the genomic DNA was determined using the HPLC method of Mesbah et al. [30] . NaCl range for growth (%, w/v) 0-13 0-10 0-7 0-7
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Assimilation of sole carbon sources: *Data were obtained from Monne et al. [34] . All the data obtained during this study were carried out under identical growth conditions. DNA-DNA hybridizations were performed using the fluorometric micro-well method [31, 32] . The hybridizations were performed by using DNA probes labelled with photobiotin and each sample was repeated for eight replications. T and other members of the genus Glutamicibacter were lower than 98.5 %. It is evident from the phylogenetic tree (Fig. 2 ) that strain KLBMP 5180
T clustered with G. arilaitensis Re117 T and they formed a distinct subclade, which was also found in trees reconstructed using the maximum-parsimony and maximum-likelihood algorithms (Figs S2 and S3) . The DNA-DNA relatedness values between strain KLBMP 5180 T and G. nicotianae DSM 20123 T , G. arilaitensis Re117 T and G. mysorens LMG 16219 T were 47.5±2.6, 51.3 ±3.1 and 41.2±4.3 %, respectively, values well below the 70 % cut-off point recommended by Wayne et al. [33] for the delineation of genomic species. The DNA G+C content of strain KLBMP 5180
T was 60 mol%. This value is within the range for the genus Glutamicibacter.
Morphological and chemotaxonomic analyses indicated that strain KLBMP 5180
T belonged to the genus Glutamicibacter. However, strain KLBMP 5180
T could be distinguished from related validly described Glutamicibacter species using a combination of phenotypic properties. The differential properties between strain KLBMP 5180 T and the most closely related Glutamicibacter species, and 16S rRNA gene sequence and DNA-DNA hybridization analyses indicated that it represents a novel species. Thus, on the basis of evidence from this polyphasic taxonomic study, we suggest that strain KLBMP 5180
T represents a novel species of the genus Glutamicibacter, for which the name Glutamicibacter halophytocola sp. nov. is proposed.
DESCRIPTION OF GLUTAMICIBACTER HALOPHYTOCOLA SP. NOV.
Glutamicibacter halophytocola (ha.lo.phy.to¢co.la. Gr. n. hals, halos salt; Gr. n. phyton a plant; L. suff. -cola inhabitant, dweller; N.L. n. halophytocola inhabitant of a halophyte, Limonium sinense).
Cells are aerobic, Gram-stain-positive, catalase-and oxidase-positive, non-motile and have a rod-coccus cycle. Colonies on ISP 2 agar are pale yellow after 3 days, round, smooth and convex. No diffusible pigment is formed on any of the tested media. Growth occurs at 4-37 C with an optimum at [25] [26] [27] [28] C. Optimal growth occurs at pH 7-7.5. NaCl tolerance on ISP 2 agar medium is 13 % (w/v) (optimum 3 %). The type strain, KLBMP 5180 T (=DSM 101718 T =KCTC 39692 T ), was isolated from the root of the halophyte Limonium sinense collected from the coastal area of Jiangsu Province, China. The G+C content of the genomic DNA of the type strain is 60 mol%.
